Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



Page 1 of 2 



(1 1 )Publication number : 1 1 -230989 

(43)Date of publication of application : 27.08.1999 



(51)Int.CI. 


G01R 1/073 




B08B 3/08 




G01R 11 /?8 




H01L 21/66 


(21)Application number : 10-107967 


- " — -■- y- — 

(71)Applicant : MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 1 7.04.1 998 


(72)lnventor ; MIZUTA MASAHARU 


(30)Priority 




Priority number : 09340105 Priority date 


1 0.1 2.1 997 Priority country : JP 



(54) METHOD AND APPARATUS FOR CLEANING PROBE PIN FOR PROBE CARD AND CLEANING UQUID 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress abrasion and deformation at the 
pointed end part of a probe pin while prolonging the service life. 
SOLUTION: The pointed end part 12 of a probe pin 1 1 for probe card is 
immersed into a cleaning liquid 1 of aqueous solution containing chromate 
anhydride and/or phosphoric acid. The cleaning liquid 1 is then oscillated 
by means of an oscillation generating member 1 0 while immersing the 
pointed end part 1 2 of the probe pin into the cleaning liquid 1 . 
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i'l^B. it^ai 7~2 0©lirn*^ 1 ^©^^iKCCfc 

[005 8 ] c<Dfc^. mimz 1 K:istg©^H^rtt, 

[005 9] 

[^B^©^l5i©il^!^] OT. *»M©l6l6©}B!S4Hffi 

[0060] (SliSOJ^S 1 ) 0 Itt. 2|i:|EI?©St)5fi© 

^^^'P«^r^fi5:•5H^r©7•a-:/|+©^^|5{c, S!^*J# 

40 -:/#H 1 ©gifeS^S 1 2 tc». KltT;i'5-'i;Aitc£' 
*>^cSS!eJl 3*s^=J§br(,>-5. 
[OO6I]02-4tt. *^W©lliS©Jf^^lfcJ:5 

- 3 ig^lSiBj-r S fc&©^lir $>5. 
[ 0 0 6 2 ] 0 2 «:#ML/T> **BJ©||SS©J^fi§ 1 
<tS7"0-:/;^7- Kffl7*P-y|t©i' 'j-^>i^ffli© 

» 1 is-pB. ift^jsfi 2 ©rtaitcjjt^jffi 1 -mmi n 

Ti<»*. C©?5tJf?gltt. ^*i'nAffiij!igf£?:^tf 
c:©iJfe^?SK:*JWiis*i'aAK©*{c 
50 Stl" S^WStt 2 0 V A/ U 3> h ;U-C* 0 . j»K©7k 



I 
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( 0 0 6 3 ] -e Lr , C(Dgfej#?S«2 ©±*tC)lpf[fi]-r s 

iw. a«i6{c««iii scciOHJtsnrii 

[0064] ^>C{C, H 2 (Cjj^f COS!B5l3*J 

s-r So c©i toft^it 1 ©affi«9 5 -cjiti mm 

im) KS/chXtiS. J^jrte. Sfe^iglOiaS**9 5°C 

©as* 9 5 -cwicc-r 5 c i t?. <!: ogi^isa^As^ 

6tlS. -e-LX. :/o-:/Stl l©«:5^gliPl 2?:j5tH^ 
:7-D-:/ff 1 l©S5tiSSI5l 2*^6M'Bll 3*^^*^^ 

s. c ©ia 2 (c^ L fc >; > ^{'^mom i is© 

fl. - 1 1 ©ft5t^ 1 2 tc Wj5t^?S 1 JOi^lf 
ort»«. •e©fc*. BI3«:^t-J:5«:. 7'o->^*fi 
1 ©S5fe<Sgg|5 1 2 {C#«l.fct5fe#iK 1 *7^V3-;Hi £' 
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* [0 06 5 ] 03«. *^B^©llifi©}^Sgl«:J:S7*P 
Kffl:7'P-:/#t©l' -->i'fp^©m21g 
€rl!i?g^Sfc»©^jS;H-C*S. 03 4#RSL-C. flj^a 

6tefe©mi»t-i'3*ss;g3nri»S. iite. c©il 
^t-3f3«i9:gSiiri,>«:<r«>J:i». -ei/T. H2 

^ri&SffiStcSS^-tfSCi-C, T'D-yif 1 l©S5fe 
10 JSSPl 2{C{^«L/Xt,^fc2JfcN^?gtl (S2#M) S:l^*-r 

[0 06 6 ] yj{c. sscc^L/cxiiofa^ mAicm-r 

J;^K. :/a-:?'iti l ©«5fe«gS l 2 {ciUJil? r > 2 
l^ti'4rm»TS5l2 2*!>c#WSCitCj:»). zfu- 
■fm l©a$tffig|51 2«cM»LircTJl'3-;l'iai*©*ft 

[0067] C©J;5K:L-C. *^0J©lliS©}^^ 1 CC 
J^i>:fvi-:f*}-vm:^Vi'- T/if © i"; - - > ifimit 

20 [0068]CC-C. li|2{C^L' fc*^P©Slte©?fjei 
1 {ciSrTcJ-:?'*- Kffi:/o-:/«t©i";-->i^{^ 
il©»ilS{ctewSi5fe^?Kl (H2#M) {c*f-rS7' 
P-:/Sfl 1 (I32#M) ©fi5feiS3P12 (02#M) 
©SSB$ra4^{t3i*fcg?lg|<&tT^c-:.fc. -e©*!**^ 

[0069] 
* [«1 ] 









1 


b 


X 


2 


10 


O 


3 


20 


O 



[0070] mmn^t orw, ms utcm^m i it± 

•3 . CO«|*i' O Aa©*{CM-r -SSWSJ* 2 0 i'? A 

7 «iK©*tc5t-r5^wa«3 6 s h 

;U/ y f Sfc. j5fe#^ 1 ©jaKtt9 5 "CW 

± mmtm) -c**. 7-a-:/#f i i©ft5fe 

m^^m^Uc^. 7'a-:/#fl l©g5fe«S|5l 2^cte 
W*S«Jl 3 (02#M) «»Sfft««%SEM (Scanni 
nq Electron Microscope) fciC^EPMA (Electron P 
robe Microanalysis) (CJ: OSSISb/c. 
(007 1 ] ^l*6fcbA>SJ:5K:. S«l^**5^ 

-:7'^l l©^5tffigpi 2KaK{tT;i'5-'i;Afei-® 
S!ia*i^#L'ri^fc*5. a^B#ffl 1 o^isi.i>2 0^© 



fc. S fc. ese*© J; ^ {cWig->- h J^: £"(c ^-'Q - :/#t 1 
i*?l*$!I-riS4S^l/rt,»&o©-c« :rn-^«ti 
i©^Jigai 2{cfct>r»«-<!>^B»^ori»!i*> 

[0 07 2] C©J:^«:, i5t^?Sl*ffi(,>5CiK:j: 
40 0 > 7o - :/tH 1 ©S5feagP 1 2 (Dfm^^m<mit 
fj:i^im±L':>-o, i/o-T/ff-l 1 ©miSSB 1 2 ©^ 
aifcff* 0 fcK{ tr 5 - A i©SiBi 1 3 

[ 0 0 7 3 ] s fc. >^mMo>mm(DBm ncj:^-p^u- 

:/*-Kffl:?"o-:^^©i";-:i>yf^-ctt. lasfc 
^l-Jr^tc. 8fc»*Sfll2{cj5tS^?ffil©iafi[4a'J)£-r-5fi 

R-fe>1^4i. C©?lR-b>-9-4.«Cif]ii;£$n?c25t^ 
S[l©affi{CB-:Jl,i-C, mi^t-if3©0N/0FF*IJ 

50 ^f»%^f^:5©l^aJ^g^*w•r5iw^i«s5^&{iA•c^>J: 
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[0 0 7 4] C*iJCJ:i5. Sfcjt?Sl©fig^&fflej;<t 

[0 07 5] *^M©5lJ!i©Jf5Sgl(Cj;^7"o- 

6ti Sz5fc^fS« 2 ©H 2 ©^}^«ll|4r7n U/c^SSr 
[007 6] 06 *#ML.T, *^J©IQ6©J&fiS2 CC 

tei^rfflt»e.ns3t*?s«2©fflijffiK:«. a^s^^ 
a8*si9SB3nrt>S. c©te». 7'a-:/«-i i©« 

51^95 1 2 ^imm 1 Kssu, 1 3 ^mictiWi 

C©e«j!g^$IB6K:j;0j5tj^«14^«i$-&S 
CiKJrO. -^u-zf^l iaSiS«Jl 3i®Jil?g|5 

3*i^i-rSCi?:J:'3ffijiTSC<!:/5S-C^S. 
iHliiftc. c©a^a?CcJ:5!g!«6«j!teJg«)Ccj:f). -/p- 
:?'IH l©«5fe45SSPl 2«ii!*>6l!«jl 34J:»)«@|{c 

[0077] (^©^® 2 ) H 7 *^B^©llte© 

^iSi&$iiiQ-r6A:i6©«t3ji:ia'c««. la 7 ^^mv 

•C. *^?^©IIJfe©JfJSS2«cj;S:7'n-7'*- FfflT'n 
->^tt©i";-->i'S?B«. i";-->e^|^±«f© 
^li2 4 <>: . fi^ieK^^ig 1 0 ^. il£#S2 3 6< 

2ife^fS«2i. mffijs«7 4, m^mrnQt^m^ 

•5. gfc#?Stf2©lSg»{CB®glt-i?3*Sggg3tirt^ 

•fe>-y-4ifflgiMfflisi«5i*fliirfcj:c>. -eur. 

Sfe^fS1i2 BllJ6©J^^l r-ffll»fcgt#^<t|5liBI©fflfig 

7JU=i-;u?ci'©«ia«i8K:j:»)SeifcShTi>i. IgjSi 
9 ©fflStc » 7" n - ■/$t©^S4|£jtS 3 if S fc& 

©^a7r>2 1 jjiSBsn-ci^s. -eor. gw-w 

«tfc7-a-^#t=S:St#fgS2©j5fc#fSl. ^SiSIt 
7 or;!/ 3 - Jl/ft i*©j8S»[ 8 {Cir^SaS C i *J 

ft? 5. 

[0078] cnk:J:0« ■^n-7'#t©«5fe«gSP©0tt 

©s«gi5©^0-?'^ii4i«±-c*. -^u-zf^om^ 

[007 9] |g«Maffll|9{c*}t>T:/a--?'§f 
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D-7'#t©^ffi«:$2ig3-ttSC<!:*ir*S„ S/c. gfe^ 

wmmMs. 1 0 (c J: 0 , 1 isx.u9mis.%^m 

[ 0 0 8 0 ] a 8 *^W©||:te©Jf5^ 2 {C J: .5 7'P 

-y*- Kffl7*o-ytf©d7 ';-->i/jia©^ 1 
> i/ms<Dm 1 ©^M*, 7 icm l 

tc^U-^ij- Kffl7'O-:/0f©i'U-::^>i^Slg<!:ISl 

. ^?s«2 . 'immmm 7isj:zj^HmMm9 ©±(ctta 

■rs^Hlctc. -/n-:/*- K»^3m 1 9 i«J#gW?t/ 
W KSIJ2 0 i*iiSg$tirt>S, :/u-'Zftj- KfigJ^gp 
*tl 9tt> '<-;^aJl 8<!:±T«(f'P*lpIli*:^SIJl 7 

20 nm^ij-i FS? 2 0 fC?S-:> -C*¥:^|6]^tt3!)ioIt6-r-* 
5. ::^0-:?'*-F»^**l 9 0^KfgPl 7fCB, 

[0 08 1] C©:^P-y*-F«> *Sl6©a{i4i 
ifeSPKMPaJl 4*JJ^eS3n-Cl^5. C©WPSB14© 

^)2g|5{Ctt, mgPl 4©cti-WC[SjWrai^®7'D-:?' 

§ti i*5^s$*iri,»s. -e-ur^ c©7"n-7'tfi i 
\mm 6©^2gp(cEg3n/cij&^ (H/^-er) iie 

o - 1 1 ©gjfejggp 1 2 mmi>c\i.mm 1 3 755{^« i/ 

[0 0 8 2 ] 09- 1 IB. 08{C^Ufc*^?|©||ifi 
©0g|2{cJ:S:?'D-7'*- Fffl7"D-:?'if©^y-r. 
> i^«S©^«^Cc <fc a - y^f© r; _ - > //^/pn 

4mi/fc«sag-c*5. ttT. Ei9~i i*#)si/r. 

#f© i» >;-::.> d^gcr^0!|«:^t, >fc n - :/0t© i7 

40 [0 08 3 ] 09«:^S-rJ:^fc. S-r. j5fe^jS«2©± 
{cagf Si^CC. iT-n-:/;*;- FfiS}tSPi!t 1 9 
Sm*V Fa2 0{CfS-orj^«»$if-5. -eofS. ::^p- 
•fij- \f^mUcmm 1 7 i&TI^S-l* 4 c i fcj: 
0 , T-o-T-M 1 1 ©^ffigq 1 2*ii5Ejt« 1 fcajis 
ns. -eu-c. c©i^asr'$53i o^r^w^sn^s, c© 

fig. 2S^« 1 «9 5 •CfeLh (^ISt*3lg) {C^fcti. $ 6 
(c. {gSblg^S 1 0 (c J: ^ i (cBigSb^^^ 

c©<l:^{c, iSfe^^ffii^ffii^r-T'D-t/f+i l© 

S5fei» 1 2ifihnm 1 3 *^*-r^)©-c. e¥*©efg 

50 F%ffltr>/ct|^©«fc ^ {c:/n--/if 1 1 ©fi5t^ 
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[0084] yctc. mmmtfii^jo. mmxil iifih 

KSP 2 0 {cso ■c*^:^(c#s!i L . mkwm 7 ©± 
Kfig-rs^nsccfda-rs. -ebr. hi occ^-rj:^ 

{c. »l^l736iTI«-raci{cJ:»). !5fc^jKl*i#ll 

[0 08 5] ^m^\li)i±MUc^, -^u-^ 
i3- YW^m 1 9 VX^mHA Ym O K:?9oT* 

¥:^F(fij{ci^sii 1/ . %^mm 9 ©iicfig-r s^j^khj 

l^-rsci{cJ:»). 1 ©S^l^SP 1 2 

10«5fe4SgUl 2{c2£^?:li*CftW4CiK:j;D. ^u- 

:r0n i©«5fe«si5i 2«:#3»l/r^,»te7J^3-;^ft<t* 
©^^la^g8^r^i•r■s. 

[008 6] HI 2B. *IEBB©^O0I12(CJ:1):/ 
u-z/ij- Fffl:^n-7'M©^'>i-->i'S|g©ll2© 

ommomiSi 2{c<j:-57-a-:/*-Kffl7-n-ytt©i7 
i;-::i>ygg©m2©^je«a|tt. S*««:ttH8{C/T^ 
b/c||l©IBg««<!:|SI«©«ji*ma. c© 

02©^0«^{ciii,ir«. yn-r^*-K©»Si 6^ 
ffi{ct9S3nfcKS|-fe>-9-2 5 C©ffi5S|-fe>1J-2 5 
©Ul:^jr-^'{cS-^l^r:7"p-:/*- KfiS^SPtt 1 9© 

j¥ii*8iJi 7©«if¥*iMiai-r**(nai*s**-r-5iW2ipaj** 

2 6i^<iAS. coi-^K. f^iK-b>-9-2 5*<i^r 
t,^S©t?, *^Bj©iliS©Jg^2«:j:i7'n-:/*-K 

- -fm) tfim<m 2 ©^e^jr 

Vii--:ft>- K©«ffi 1 6 i^tsaiS 1 (OWMt<m<0^ 

K©a«i 6©affi!!pe.7"n--?'«ti i©^5feffiaii 2 

3ET©ffiilL2ttK»i-C*S©-c. :?"D-:?'#tl l©fi 
5tffiS|51 2 igfe^?Sl ©ffiffli©r^©Ei!tL 3*^SC 
tifi-c^i>. c:tx5©1fffiK:S-:Jti-c^raJi 

[0 0 8 7] C©fc*. 7"P-mi l©S5^a51 2 

Kasi 7*5TP4L/-rS'.5J:i^P;5±T?*4®-c. T^-n- 
r»':^-F©»«l B-f'^/u-T'H-l l©l5effllS)lll5 

[0 08 8]H13tt. *|6|l!©||te©?^Sl2{cJ:5:7' 
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i5feH^jSffl2©^mn^l//c^SeH-C*5, HI 34# 
Mbr, **?l!«:^ife©J15S2{cJ:S:^o-:/*-Kffl 
T'a - :/#f© >; - > d/ggtc S?5fe?t?Sli 2 ©^ 
J^W*. ^©(^gBtCF^g2 7i> rtM2 7{Cffl$nfc(*i 

Siicmwmiim^ii,tmmsm2 8t^m^i,. c© 
^«sm2 8B> Bi 1 3o^^ic-fu-<vyt<!)miim 

10 [0089] c©J:^K:«fiR-r4Ci{cJ:i). HI 3«: 

^ U ft: j5fe^?§fi 2 ©^JKW-CB , rtS 2 7 ©T3I5*> 6 SI 

arsi5*t2 8(cj:oTrtS2 7 icj:<omtntcmmt<:mi2, 
ttitcmi^m 1 rtS2 7 ©±sp*>6*->'<- 7 p - 

•r-5. Ctifcj:*). rta2 7«:Ht;nfcM^{c*jWSj5t 

^« 1 <Dmm 2 9 ©{4S4 . 2 7 (cffl s n/cMtsjit 

' ^1-0«i^{C*jl-t^acrf ffl! 1 ©?gB3 0 ©aa J: 0 fciS < 
U-octHiXfti. ^(Otcib. rtM2 7«:H*4a/cMll5 
(cya-:/^! l©«5te48SBl 2*MS[^SJ:'>{c:?^o 
-T-^-K^BBgl-SCi-C, •T'D-'/gf 1 l©S5fei^ 
20 gPl 2ia6IK:*Jtt-5«Sl 6ii5t^iSl©?gffi2 9<i;© 

il-O^^fcfcWS-T'o-:?'*- K©»^gl 6 ifiliaig 1 
©i$ffi3 0 <!:©m©^fi*;*:*<-r-5CiAS-C*^o C 
oMm. Sfe#^l*i7'P-:7'*- K©a«l 6is:7"n- 
::^#t©HSffl«»lii 5r££icii^ti,ctim±v^ 
5, £:©/!:*. 7'P-:/*- F*WSEl©#«{Cj:o 

[ 0 0 9 0 ] *fc. P^m 7©rtffl«:fei»T«. Z*?fM 

30 Ml i©^5feji8si5i 2K(*> -^f^mbi^^wMi-fimm 

tiCtia-j:^, C©i|S*. J:9=»^K:?-p-:?'#tl 1 
©«3fej!Sg|51 2*>?)S«S*l^*rSC<!:*i-C**, 
[009 1 ] (||]5S©fl5«g3 ) H 1 4 B> *I6W©SIJS 
©j^®3«:j:.S7'n-:r;^- Fffi^'p-T'it©^ 'j-- 
>i^f^©»lI®*iJii!grSfcfe©«SeH-C*S, H 
14*#ISl/r. *l6W©IIJI©J^S83{Cj:S7-a-7' 
Kffl7*n-7'#f©d' >; -->yf^^©» 1 ligT 

». mmmzoffiUic^i^ms i^j^sn-ct^-s, 

£:©jft^?S3iB. «fK4^tf*]^t?*S. «»©* 

40 <icnti^^mii3 6 5 >; f;u/'; F;ur*-5. 

ijfe^?S^2©iiiM{C«. i5fc^?K3 lK:JiSii?:^;iSe# 

2 ©±*{c*fiS!r s J: 5 {c T-p - T"*- K 4ii«r 4. 

C©7'P-7':t;-FB. H2K:^Lif£:7'P-7'*- Fi 
P«l©«jg?:ii^5, -fbr, C©7'P-7'*-F©7' 
l©^iaSBl 2{c«. mm \ 3im^b-c 

[0 09 2]-€'LT> C©Stll 3*S#«L/c7'P-7' 
fif 1 1 ©S5^Si5 12 4. H 1 4 <,C7jktJ: 5 tc. iJt^rt 

50 3 1 icmm-Ti. cot ^oismmz i ©sgB^s-r 
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17 18 

3 IKaai/fctfeffi-e. 1 O^K^-r^o CCD.t'J [0094] 014tc^L/cIS®f*. 03tej;(>'4«: 

ori^SIK. fi#?SI%^B6{cJ:0i3K*«3 itcJgUi B-7'#t©4";--::xe/f^lKD||2teJ:c;»3l«4ll 

cnKiO. :/a--?-^l iaffi4M!^l 3 JfiTS, 
tC^WSiJKiJt^^igS l«:J;i)aiSS-ti.5Ci3!ll-C# [0 0 9 5] COi^KbT. *^l«©||Sfi€>}gg§3 K 

[0 09 3] C(Dj;^(C. 2^rt?g3 1 ^ffit^-SCiKi HSfeSn-S. 

0, ■fu--y^l 1 ©S$feffigPl 2CCtet>-C0fi-?>J^« [0096] CC-C, mi 4iCm btc:^^BM<omM<Dm 

©^{tfti'TJi^^-r^ci^KiitL'-oo. 7"n-:/tfl lo -1l3lcJ:57'G-:;'5t7- h*ffl-7"n-';^#t©i"j-->y 

l©«5feiaiSI5l 2©^lB{cf*»Ufc»<tTJi'5-'i7A«: fHI©» 1 ig{c*ji>r. i!fei*«3 1 (c^fT-Sr^o-y 

i^i*(Bjt-rsiisii^ic. coie«jS!{cj:s«!aw&Ji [0097] 

«r{cj:9, :/n-:/tf 1 l©^5t^l 2©^ffi*:>6M* [«2] 
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[0098] iss^i^i Lr«, mbtcm^ms 1 « 

^^W*(3:3 6 5 f- ;!//■; hJl-r^S. 

«gi5i 2©gtjf?g3 1 icMt^mmmm^b^. 1 0 

43-, 2 0^igf{(:?#fc. c©i:^{ci"j-->i^f'^* 
^jUfiOfcf^. T'P-i/ttl l©g5t^l 2{CteWS 
Mill 3 (191 4#M) ©g||?4^iSE«r> :$#gl»©l^© 
1 {cfcWSi«Ri|g««:S E M*J J:i:;E PMAfC J: 

[00 9 9] C©ilS*. «2*?)«>*)*»-5<fc5tC. a« 

■)A^ct'©M»©]^ff*Jm6tlfc*^ ajtB#raiO»te 
J:0f2 0»©6mK:-:)t,>r». i"J-:i>i^f'^4SIIII 
bfcmtyu-'-:^^! I©ft5fe«8ai 2*>6MiJl 3*« 

[0 10 0] se3l5©J:'>(cifg5x-h^j:i'{c7"o 

1 5:^t$iJ-rig*||ftL't:i^^ci^©r\ :7"n 
1 1 ©S5t^ 1 2 (C4sl,>-CSE«-?»g3K»ii^L, 

[0101] (j|jsoji5S84 ) 0 1 5 «, :^m(omm 

bX. *l6?g©llte©3f5^4KJ:S7*a-:/*- Kffl7* 
D-7'tf©^';-r.>y^aB, afe$fi«J«:ttEI7K:^L 
!fc*^?g©||iS©jgft|2(i:J:S:/n-7'*- FM:7"n- 
T-tf © i» -r. > :j^$?gi |BI«©«^4ilA fc;rc 
0> C©H1 5{c^tfc*li?ll©||Sfi©Ji5fil4{cJ:Si» 



3-cffli^fcgfe#«i|5iiBI©iBfiS;r*5i5fe3^^3 1 icJ:<o 
msnri»?>. s/c. c©jiK4^t?7ks^A>eja:5 
i%i^%3 i». SffirjS#it![|g^^sy^^(c<t^fitii;£ 

i*s-r*€.©T, i5fc^*S«2(CB«|»t-^fiS£©®M 
©fl|jS«fBIS{b-rS C iWrt s. 

30 [0 102] coi^icmi&'r^ctv. miic^fkbfc 

*»W©lliS©J^®2{cj:57'a-:/*- Fffi:/a-:?' 
:/#f<&j5fe^®ff 2©i5fej#^3 1 . mmm^7<0T}l'=i 

M^m^^m±-C^. :?"n-:/^t©*^^*iifiT-2.£:i 

40 (cSia7T>2 l{cJ:i3S««i!;^#t:^5C4{cJ:»)> 

[0103]^fc. 08~13 fc^Cft:*|feB^©||]56© 
J^«2©^^%. C©*|gW©||te©}g!!l4{cJ:45' 

[0104] 413^^3 n/c^ig©jf$iitt-r'<-c©i=s-c 
*^HJ©®H«±I2 bfc^?grtt!:c < Ti^Wit* 
50 J:af«iHi^f©^-4'rc!^M*»^sti5ci#isssn 



/ 
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^tf©«5fe^©g^tt*5J:cXfl5i*©^{b*i^l>i^J<, CHI 5] *^?B©*iSi©}fJSl4{cJ:S:/a-:?'*- 
m^o--:f^(DP^)~:^>t^1jm*sJ:iZ/i^')-:^ytfm 10 [016] Se*©7'P-:/*- K4SiW-rSfc«t>OK 

[0ffl©fim^ciji?§] [HIT] S£*©7'o-:?'#f4|ji?a-rsfc«i>©«S0 

«r*-r«3ja-e*i. [HIS] mmi^^mfomsLmmLOii^intj: ^ isg 

[02] *l6B^©j|Jt©Ji^S8l K:j;57"a-:/'y7- K ©> T-D-^/iti^^ft^gOlMiiOg^IgOlll 

ffl7-o-:/«t©e7y-->i^{'f^©m iisi^i^fc^ xe?:SiHjir-2.fctf)©«^0-c*s, 

sa-c* [019] *»«^^lg©m«flfJ1#tt©l#s?:^f ^ ig 

[03] ^m^(0WI&a:>jm\V:iii>^u--fi3-Y ©. :/o-:/itii^«^g©sei©SI!!lo:ig©^2 

tcHXOimmviii, 20 [02 0] :7'0":r#foS5taSP{cM«)*J{^«L,/ct^ 

[04] *S?H©lllt©miK:J:5::^o-:/*-K za?r*t/£:^0-CA-5. 

m^u~'^m>{'V':^>{fm9t<om3xm'S:m^t6 1021] fiie*©7'o-:/'*-Kffl7-D-y#f©8fe 

fcJ?)©^ii0-C*a. >'-f-©»fffi?r^Lfc«S;0T*5. 

[S5] H2CciKC//ci|s^B^©||;te©J&,©lCcJ;4:7- [022] 02 1 «:^t/fc£E*©WgS^- 

at-**. [02 3] 02 2(cmL/cSf*©:7*a--/*" Kffl:/ 

[06] 02{c^Lfc*^i8©||te©IJSIi{cJ:S7" p-7'#f©i'y-^>t5^f^m(c*jits. ;<f-5'7*2©x 

S{Cfel,irffi(,»4j*M^lS<t©02©|gJi5mS^bfc^SC 30 [02 4] 02 2K^L'/cSefSfe©:/o-'/*- KfflT" 

0-C*4. D-:/fit©i";-->d^{m«:*jl^^.. >^f-->7*2©X 

[07] W^©^©m2{cJ:S:7'ci-:^*- K S*Ji^7l/fc®Pg©7'P-:/ff©«e2J14Svl/;fe^ja3r 
ffi7'a--/tf©i'y-->i'$|g©^SJ0-c*2., 

[08] 07«:jj^tfc$»W©ieSg©J^Sl2«:J:S:7* [025] 02 2KmL/fcti£*©7"P-7':ti- Kffl?" 

ci-7':<7-Kfflyc3-7'#t©;>y-->y$|g©||l© n-:?'$t©i"J-->i^{'¥SK*JW*. ;<7-^7"3©x 

^f!=£S^L.fc^0-C*S. g«r7Sbfc^S0f*S. 

[09] 08{CiSLfc*:|feB^©IIJ6©fl5!l2{Cj:S7' [026] 02 2 (C^SL//ce£*©yp-y*- Kffl^ 

n-y:<7-Kffl7"a-^itOi'y-->i^$|g©||l© a---:f${<OifV-^'^i^^micisii:i,. ;^f >7"3©X 

^«^4fflt>/c7'o-:/#f©e/ y -::.>i^f^*©|p^ 1 X mUfiH^J LfcmfSO:fu--:/§{<0imi:mUtcm^V 

mi7fitm^mx-$>?>, 4o 

[010] 08{C7j?u/c*#6w©iiifi©jf5Si2 {c<i:s [nnoiam] 

■fa~:fi3-']rm-yu-~zrm>{")-'~>ifms<Dmi 1. 3 1 gfe^?S. 2 i5fe?*fS«. 3 mfit-iJ. 4 

©^M*ffl(.»fc:/a-:/4tOd>y-i>i^m!l©^2 aK-fe>l^. 5 l^@l^g. 6. 3 2 mw&^m 

xm^Tntmmvsb^. g, 7 fg^asfs^f. e nmm. 9 ^js^aait. 1 

[011] msicff;Lfc:^m'^<o^u<Dmf^2tc^i> 0 m^n^^m. 11 y'o--^'^. 12 

7'n-:/*-Kffl7"a-7'§f©d7y-->y$|g©mi it©«3t«8^. 13 mm. 14 lap^iB. 15 m 

©^}e0!l4ffll>fc7'O-7'#f©d'y-:i>^{'^©®3 Bg. 16 Sffi. 17 mm. 18 19 

[012] 07CCmOfc$#SB^®||iS©0,^2K:j;^, 2 1 j|ia7y>. 22 24 fiffi. 25 m 



[014] *^H^©^©JfJft|3{cj:i:/n":/*- 



^mW- 1 1-2 30989 



[^18] 



^9 

11 'IB 17' 14 11 











=1 



'I 



13 1213 3 10 24 



122] 



[09] 



13 12 13 3 10 24 



I STEP1 I- 




1 |gTEP4|„ 



110] 



124] 




115] 



31 



32 24 



[@2 1] 




(14) 



!RFgg¥ 1 1-2 30989 



mil] m25] 




(15) 



[1326] 



11! 



1-2 3098 9 



140 



